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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic-circuitry unit characterized by having formed the microstrip line which constitutes said 
electronic circuitry with said passive circuit elements, and carrying other passive circuit elements of said passive circuit 
elements in the inferior surface of tongue of said multilayer substrate while having the passive circuit elements which 
constitute an electronic circuitry, and a multilayer substrate and carrying some passive circuit elements of said passive 
circuit elements in the top face of said multilayer substrate. 

[Claim 2] said — others — the crevice where a depth dimension is bigger than the height dimension of passive circuit 
elements — said inferior surface of tongue of said multilayer substrate — forming — the inside of said crevice — said — 
others — the electronic-circuitry unit according to claim 1 characterized by carrying passive circuit elements. 
[Claim 3] said — others — the electronic-circuitry unit according to claim 1 or 2 characterized by making passive circuit 
elements into active parts, such as a transistor with a bigger configuration than said some of passive circuit elements, 
and an integrated circuit. 

[Claim 4] The electronic-circuitry unit according to claim 2 or 3 characterized by covering passive circuit elements 
besides the above by said resin while being filled up with resin in said crevice. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic-circuitry units, such as a voltage controlled oscillator and a 

frequency synthesizer. 

[0002] 

[Description of the Prior Art] For example, the voltage controlled oscillator which is the conventional electronic- 
circuitry unit is explained according to the important section sectional view shown in the top view shown in drawing 4 , 
and drawing 5 . The laminating of the conductor layer of five layers and the insulating layer of four layers is carried out 
by turns, and the multilayer substrate 21 is constituted. The passive circuit elements 22 of the surface mounting mold 
which constitutes an electronic circuitry thru/or 26 are carried in the top face of the multilayer substrate 21, and circuit 
wiring is carried out by conductor-lay er-NO. 1 21a on top. moreover, an interlay er's second conductor-layer 21b and the 
2 Id of the fourth conductor layer - touch-down - third conductor-layer 21c which is a conductor and was sandwiched 
by these conductor layers 21b and 2 Id - the microstrip line 27 is mostly formed in the center section. A microstrip line 
27 is used for the inductance value, being adjusted. For this reason, although slitting can be added by adding a laser 
beam from a way outside the multilayer substrate 21 therefore, corresponding to the location in which the microstrip 
line 27 was formed, passive circuit elements are not carried in the top face of the multilayer substrate 21 . 
[0003] The comparatively small passive circuit elements of a chip resistor 22, a chip capacitor 23, and varactor diode 
24 grade are laid in the location in alignment with three sides of the multilayer substrate 21 among passive circuit 
elements, and the active passive circuit elements with a comparatively big configuration of the oscillation transistor 25 
and the IC (integrated circuit) components 26 grade for amplifier are laid in the location in alignment with other one 
side. Varactor diode 24 constitutes a resonance circuit with a microstrip line 27. And the microstrip line 27 is mutually 
connected with the conductor layer NO. 1 on top by the flow hole (not shown) formed in the multilayer substrate 21 . 
Furthermore, fifth conductor-layer 21e at the bottom becomes a terminal electrode for signals, or a terminal electrode 
for touch-down. 

[0004] And passive circuit elements are attached in the wrap covering 28 by the multilayer substrate 21 ( drawing 4 
shows the condition of having removed covering 28). Some coverings 28 are prolonged in an inferior-surface-of-tongue 
side along the side edge side of the multilayer substrate 21, and it is connected with fifth conductor-layer 2 le which is a 
terminal electrode for touch-down. Moreover, it connects with fifth conductor-layer 21 e from which conductor-layer- 
NO.l 21a of passive circuit elements or a top face also becomes a terminal electrode for signals through the side edge 
side of the multilayer substrate 21, and the electronic-circuitry unit itself is carried by this on other substrates (mother 
substrate) as one surface mounting component. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional electronic-circuitry unit, since all the 
passive circuit elements that constitute an electronic circuitry were carried in the top face of a multilayer substrate, the 
area of the multilayer substrate 21 was large. Moreover, since the microstrip line 27 was sandwiched by the up-and- 
down insulating layer among the two-layer touch-down conductor layers 21b and 2 Id, by the dielectric loss of an 
insulating layer, Q became low and the C/N ratio of an oscillation signal was getting worse. So, in the electronic- 
circuitry unit of this invention, by carrying some passive circuit elements also in the inferior surface of tongue of a 
multilayer substrate, area of a multilayer substrate is made small, and a miniaturization is attained, and a microstrip line 
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is arranged in the top face of a -ft substrate, and the Q is raised. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the electronic-circuitry unit 
of this invention formed the microstrip line which constitutes said electronic circuitry with said passive circuit 
elements, and carried other passive circuit elements of said passive circuit elements in the inferior surface of tongue of 
said multilayer substrate while having the passive circuit elements which constitute an electronic circuitry, and a 
multilayer substrate and carrying some passive circuit elements of said passive circuit elements in the top face of said 
multilayer substrate. 

[0007] Moreover, the electronic-circuitry unit of this invention formed in said inferior surface of tongue of said 

multilayer substrate the crevice where a depth dimension is bigger than the height dimension of passive circuit 

elements besides the above, and carried passive circuit elements besides the above in said crevice. 

[0008] Moreover, the electronic-circuitry unit of this invention made passive circuit elements besides the above active 

parts, such as a transistor with a bigger configuration than said some of passive circuit elements, and an integrated 

circuit. 

[0009] Moreover, the electronic-circuitry unit of this invention covered passive circuit elements besides the above by 

said resin while being filled up with resin in said crevice. 

[0010] 

[Embodiment of the Invention] Hereafter, drawing 1 thru/or drawing 3 explain the electronic-circuitry unit of this 
invention. Here, drawing 1 is [ an important section sectional view and drawing 3 R> 3 of the top view of the 
electronic-circuitry unit of this invention and drawing 2 ] rear-face Figs. In these drawings, the multilayer substrate 1 
consists of a conductor layer of six layers, and an insulating layer of five layers, and the crevice 2 is formed in the 
inferior surface of tongue. And the passive circuit elements by which the passive circuit elements of the surface 
mounting mold which constitutes an electronic circuitry were carried in the top face and the crevice 2, and were carried 
in the top face are covered with covering 3 (refer to drawing 3 ). Drawin g 1 is a top view in the condition of having 
removed covering 3. The chip resistor 5 which is passive circuit elements with a comparatively small configuration, a 
chip capacitor 6, and varactor diode 7 grade are carried in a top face so that a microstrip line 4 may be formed of the 
conductor layer NO.l (not shown) prepared in the top face and Mikata of this microstrip line 4 may be surrounded by 
it. 

[001 1] And these passive circuit elements are mutually wired by the conductor layer NO.l . second conductor-layer la - 
- touch-down - it is used as a conductor and a microstrip line 4 is made into a predetermined impedance by countering 
with a microstrip line 4. And a microstrip line 4 constitutes a resonance circuit with varactor diode 7. Since the 
microstrip line 4 is formed in the top face of the multilayer substrate 1, it is not inserted by the insulating layer. 
Therefore, the part dielectric loss decreases, Q becomes high and the C/N ratio of an oscillation signal becomes large. 
Moreover, it is easy to carry out trimming (adjustment of the inductance value by putting in slitting) by the laser beam 
by the microstrip line 4 being formed in a top face. 

[0012] Among passive circuit elements, the passive circuit elements of the active mold with a comparatively big 
configuration of the oscillation transistor 8 and the IC (integrated circuit) components 9 grade for amplifier are carried 
in a crevice 2, and are wired by second conductor-layer lb in a crevice 2. Since the crevice 2 is formed so that the depth 
dimension may become larger than the height dimension of the oscillation transistor 8 or the IC components 9 for 
amplifier, neither the oscillation transistor 8 nor the IC components 9 for amplifier project caudad from the inferior 
surface of tongue of the multilayer substrate 1 . Therefore, stable loading can be performed even if carried on other 
substrates (mother substrate) by using this electronic-circuitry unit as surface mounting components. In addition, what 
is necessary is just to set up the number of layers of the multilayer substrate 1 suitably, in order to obtain the depth of a 
crevice 2. 

[0013] In a crevice 2, it fills up with the resin 10 of an epoxy system, and the oscillation transistor 8 and the IC 
components 9 for amplifier are covered with resin 10. Therefore, into a crevice 2, foreign matters, such as a foreign 
matter, dust, and dust, do not advance. Moreover, even if the oscillation transistor 8 and the IC components 9 for 
amplifiers are the so-called bare chip components by which resin mold is not carried out, it is not influenced of 
humidity by filling up with resin. Moreover, a conductor layer NO.l on top and third conductor-layer lb are mutually 
connected by the flow hole (not shown) formed in the multilayer substrate 1. And fourth conductor-layer lc prepared in 
the inferior surface of tongue becomes a terminal electrode, it connects with covering 3 or a conductor layer NO.l 
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through the side edge side of the multflayer substrate 1, and the electronic-circuitry unit as components of a surface 
mounting mold is constituted. 



[Effect of the Invention] As mentioned above, since the electronic-circuitry unit of this invention formed the microstrip 
line which constitutes an electronic circuitry with passive circuit elements and carried other passive circuit elements of 
the passive circuit elements in the inferior surface of tongue of a multilayer substrate while it has the passive circuit 
elements which constitute an electronic circuitry, and a multilayer substrate and carried some passive circuit elements 
of the passive circuit elements in the top face of a multilayer substrate, it can make area of a multilayer substrate small 
and can attain the miniaturization of an electronic-circuitry unit. Moreover, since the microstrip line is formed in the 
top face of a multilayer substrate, it is not inserted by the insulating layer. Therefore, the part dielectric loss decreases, 
and when Q becomes high and an oscillator is constituted, the C/N ratio of an oscillation signal becomes large. 
[0015] Moreover, since the electronic-circuitry unit of this invention formed in the inferior surface of tongue of a 
multilayer substrate the crevice where a depth dimension is bigger than the height dimension of other passive circuit 
elements and carried other passive circuit elements in the crevice, other passive circuit elements cannot project it 
caudad from the inferior surface of tongue of a multilayer substrate, but since it can stabilize for it and carry an 
electronic-circuitry unit on other mother substrates, it can be operated as the so-called surface mounting type of 



[0016] Moreover, since the electronic-circuitry unit of this invention made other passive circuit elements active parts, 
such as a transistor with a bigger configuration than some passive circuit elements, and an integrated circuit, it can 
make area of a multilayer substrate still smaller, and can attain the miniaturization of an electronic-circuitry unit. 
[0017] Moreover, since the electronic-circuitry unit of this invention covered other passive circuit elements by resin 
while being filled up with resin in the crevice, dust, dust, etc. do not advance into a crevice. Moreover, even if it uses 
bare chip-like the so-called transistor and the so-called integrated circuit, it can avoid being influenced by humidity. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the electronic-circuitry unit of this invention. 
[Drawing 2] It is the important section sectional view of the electronic-circuitry unit of this invention. 
[Drawing 3] It is the rear-face Fig. of the electronic-circuitry unit of this invention, and is **. 
[Drawing 4] It is the top view of the conventional electronic-circuitry unit. 
[Drawing 5] It is the important section sectional view of the conventional electronic-circuitry unit. 
[Description of Notations] 

1 Multilayer Substrate 

la The second conductor layer 
lb The third conductor layer 
lc The fourth conductor layer 

2 Crevice 

3 Covering 

4 Microstrip Line 

5 Chip Resistor 

6 Chip Capacitor 

7 Varactor Diode 

8 Oscillation Transistor 

9 IC Components for Amplifier 

10 Resin 
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